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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang (US 6,288,764) in view of the Applicant's Admitted Prior Art (AAPA). 

Regarding Claim 1, Zhang teaches an integrated circuit, comprising: 

a first glass substrate (Zhang, Fig. 1 base glass substrate); 

a light modulation structure formed on a first are of the substrate (Zhang, Fig. 1 
active matrix circuit portion with liquid crystal cells); and 

a cover glass covering the light modulation structure and secured to the 
substrate on a second area of the substrate, wherein at least a portion of an active 
circuit is formed on the second area of the substrate (Zhang, Fig. 1 element 108 and 
100 driving circuitry). 

Zhang fails to teach a silicon substrate. The AAPA teaches that silicon substrates 
are well known in the art for use in liquid crystal displays (AAPA, Pg. 1 paragraph 
[0006]). It would have been obvious to one of ordinary skill in the art to replace the 
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glass substrate of Zhang with the silicon substrate as taught by the AAPA in order to 
increase performance of the driver circuitry (AAPA, Pg. 1 paragraph [0006]). 

Regarding Claim 2, Zhang further teaches that the light modulation structure 
comprises a pixel array (Zhang, Fig. 1 element 200). 

Regarding Claims 3-5, Zhang further teaches that the cover glass is secured to 
the substrate by an adhesive on the second area, and wherein all of the of the active 
circuit is located under the adhesive (Zhang, Fig. 1 element 104). 

Regarding Claim 6, Zhang further teaches that the adhesive comprises an 
adhesive strip defining an enclosed perimeter (Zhang, Figs. 1 and 11). 

Regarding Claim 7, Zhang further teaches that the adhesive strip comprises an 
epoxy bead (Zhang, Col. 3 lines 30-35). 

Regarding Claim 8, Zhang further teaches that the active circuit comprises a 
memory circuit (Zhang, Col. 7 lines 50-55). 

Claims 9-14 and 20-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhang (US 6,288,764) in view of the Applicant's Admitted Prior Art 
(AAPA), Ikeda (US 2003/0076282) and Negishi (US 5,907,314). 

Regarding Claim 9, Zhang in view of the AAPA fail to teach a first frame buffer 
and second frame buffer. 

Ikeda teaches a single frame memory can be added to the substrate of a single 
display system (Ikeda, Figs. 1-3). It would have been obvious to one of ordinary skill in 
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the art at the time of the invention to add a frame buffer on the substrate of Zhang in 
view of the AAPA in order to lower power consumption (Ikeda, Figs. 3 and 4, Pg. 1 
paragraphs [0015-0016]). 

Zhang in view of the AAPA and Ikeda fail to teach a second frame buffer. Negishi 
teaches two independent display systems can be put on a single substrate (Negishi, 
Figs. 10 and 11). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to duplicated the display system of Zhang in view of the AAPA and 
Ikeda on a single substrate as taught by Negishi in order to provide independent control 
to a top half and a bottom half of the display. 

Regarding Claim 10, Zhang teaches a single chip liquid crystal on glass imaging 
device (Zhang, Fig. 1 and 11), comprising: 

an on-chop light modulator on the chip (Zhang, Fig. 1 element 200 and 105). 

Zhang fails to teach a liquid crystal on silicon imaging device. The AAPA teaches 
that silicon substrates are well known in the art for use in liquid crystal displays (AAPA, 
Pg. 1 paragraph [0006]). It would have been obvious to one of ordinary skill in the art 
to replace the glass substrate of Zhang with the silicon substrate as taught by the AAPA 
in order to increase performance of the driver circuitry (AAPA, Pg. 1 paragraph [0006]). 

Ikeda teaches a single frame memory can be added to the substrate of a single 
display system (Ikeda, Figs. 1-3). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to add a frame buffer on the substrate of Zhang in 



Application/Control Number: 10/808,990 Page 5 

Art Unit: 2629 

view of the AAPA in order to lower power consumption (Ikeda, Figs. 3 and 4, Pg. 1 
paragraphs [0015-0016]). 

Zhang in view of the AAPA and Ikeda fail to teach a second frame buffer. Negishi 
teaches two independent display systems can be put on a single substrate (Negishi, 
Figs. 10 and 11). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to duplicated the display system of Zhang in view of the AAPA and 
Ikeda on a single substrate as taught by Negishi in order to provide independent control 
to a top half and a bottom half of the display. 

Regarding Claim 11, Zhang further teaches that the light modulator comprises a 
pixel array (Zhang, Fig. 1 and 11). 

Regarding Claim 12, Zhang in view of the AAPA, Ikeda and Negishi further 
teaches a cover glass covering the light modulator and secured to the chip by an 
adhesive, wherein at least a portion of the on-chip dual frame buffers is formed on the 
chip under the adhesive (Zhang, Fig. 1, the adhesive portions covers all peripheral 
driving circuits including the frame buffers). 

Regarding Claims 13 and 14, Zhang in view of the AAPA, Ikeda and Negishi 
further teaches that all of the on-chip dual frame buffers is located under the adhesive 
(Zhang, Fig. 1, the adhesive portions covers all peripheral driving circuits). 

Regarding Claim 20, Zhang teaches a display system, comprising: 

a light engine (Zhang, Fig. llf element 2502); 

a projection lens (Zhang, Fig. llf element 2504); and 
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a single chip liquid crystal on glass imaging device configured to receive light 
from the light engine, encode the light from the light engine with image information, 
and provide the encoded light to the projection lens (Zhang, Fig. llf element 2503). 

Zhang fails to teach a silicon substrate. The AAPA teaches that silicon substrates 
are well known in the art for use in liquid crystal displays (AAPA, Pg. 1 paragraph 
[0006]). It would have been obvious to one of ordinary skill in the art to replace the 
glass substrate of Zhang with the silicon substrate as taught by the AAPA in order to 
increase performance of the driver circuitry (AAPA, Pg. 1 paragraph [0006]). 

Zhang in view of AAPA fail to teach an on-chip frame buffer. Ikeda teaches a 
single frame memory can be added to the substrate of a single display system (Ikeda, 
Figs. 1-3). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to add a frame buffer on the substrate of Zhang in view of the AAPA in 
order to lower power consumption (Ikeda, Pg. 1 paragraphs [0015-0016]). 

Zhang in view of the AAPA and Ikeda fail to teach a second frame buffer. Negishi 
teaches two independent display systems can be put on a single substrate (Negishi, 
Figs. 10 and 11). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to duplicated the display system of Zhang in view of the AAPA and 
Ikeda on a single substrate as taught by Negishi in order to provide independent control 
to a top half and a bottom half of the display. 

Regarding Claim 21, Zhang further teaches a pixel array (Zhang, Fig. 11). 
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Regarding Claims 22-24, Zhang in view of the AAPA, Ikeda and Negishi further 
teaches a cover glass covering the pixel array and secured to the single chip imaging 
device by an adhesive, wherein all of the on-chip dual frame buffers is formed on the 
chip under the adhesive (Zhang, Fig. 1 element 108 and 104 which cover all of the 
drive circuitry). 

Claims 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ikeda (US 2003/0076282) in view of the AAPA. 

Regarding Claim 15, Ikeda teaches a liquid crystal on glass imaging device 
(Ikeda, Figs. 1-3), comprising: 

a cover glass (Ikeda, Fig. 17 elment 3056); 

a glass backplane physically connected to the cover glass in a connection area 
(Ikeda, Fig. 17 base glass substrate and 3065); and 

a liquid crystal sealed between the cover glass and the silicon backplane (Ikeda, 
Fig. 17 element 3063); 

wherein the glass backplane comprises: 

a frame buffer configured to store pixel data (Ikeda, Fig. 3 element 201); 
a pixel array (Ikeda, Fig. 3 element 207); 

an interface control block connected between the frame buffer and the 
pixel array, the interface control block being adapted to determine amplitude 
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modulation waveforms for the pixel array in accordance with the pixel data stored in 
the frame buffer (Ikeda, Fig. 3 element 205); 

an external interface block configured to provide an external interface to 
the device, including receiving pixel data and transferring the received pixel data into 
the frame buffer (Ikeda, Pg. 15 paragraph [0239]); and 

a control block connected to the external interface block, the frame buffer, 
and the interface control block, the control circuit being adapted to provide control 
signals to operate the device (Ikeda, a control block as claimed is inherent to the 
system of Ikeda in order to synchronize all of the display driving components). 

Ikeda fails to teach a liquid crystal on silicon imaging device with a silicon 
backplane. The AAPA teaches that silicon substrates are well known in the art for use in 
liquid crystal displays (AAPA, Pg. 1 paragraph [0006]). It would have been obvious to 
one of ordinary skill in the art to replace the glass substrate of Ikeda with the silicon 
substrate as taught by the AAPA in order to increase performance of the driver circuitry 
(AAPA, Pg. 1 paragraph [0006]). 

Regarding Claim 16, Ikeda further teaches that the frame buffer block includes 
memory cells collocated with pixel elements of the pixel array (Ikeda, Fig. 3 located on 
the same substrate). 

Regarding Claim 17, Ikeda further teaches that the frame buffer includes a 
front buffer and a back buffer (Ikeda, Fig. 5 top and bottom halves of the buffer). 
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Regarding Claim 18, Ikeda further teaches that the frame buffer, the interface 
control block and the control block are located on a periphery of 'the device and at least 
partially fit within the connection area where the cover glass is attached to the 
backplane (The connection area is the area between the substrates, and since the 
frame buffer is formed on the base substrate is also located within the connection area 
as claimed). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikeda 
(US 2003/0076282) in view of the AAPA as applied to Claims 15-18 above, and further 
in view of Negishi (US 5,907,314). 

Ikeda in view of the AAPA fail to teach that the frame buffer, the interface 
control block and the pixel array are divided into first and second parts as claimed. 
Negishi teaches two independent display systems can be put on a single substrate 
(Negishi, Figs. 10 and 11). It would have been obvious to one of ordinary skill in the art 
at the time of the invention to duplicated the display system of Ikeda in view of the 
AAPA and Ikeda on a single substrate as taught by Negishi in order to provide 
independent control to a top half and a bottom half of the display. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ke Xiao whose telephone number is (571) 272-7776. 
The examiner can normally be reached on Monday through Friday from 8:30AM to 
5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone 
number for the organization where this application or proceeding is assigned is (571) 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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